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Terms of Reference 

to travel to Dacca, Bangladesh to discuss with the Bangladesh remote 
sensing project team the schedule of activities for the LANDoAT/dangladesh 
project which is proposed to be undertaken with centre support; 
to discuss the selection of researchers and the Bangladesh remote sensing 
project team's training needs so that a corresponding training programme 
nay be established at the University of Guelph; 

to undertake such other assignments as are agreed upon by yourself and 
the centre. 

Schedule of Activities 

* 

11, Toronto to London (overnight). 

12, London - Visa to Bangladesh from Bangladesh Embassy. Purchase of 
latest books on Bangladesh. 

13, London to Dacca (overnight). (Read Johnson's book on Bangladesh) 
i4-, Arrive in Dacca, Met Mr. Chaudhury and Mr, Pramanik. 

literature on Bangladesh remote sensing activities. 


Received 






April 15, Meeti:;^ »ith Hr. Pramanik* Mr. Bakr and Dr, Anwar 

Hosaain. Sstabliahed soii^dule for visit, Jet up office at the 
Ban3ladesa Landsat Centre, 

April 16, Meeting with Dr. A.h. Chowdhury, Mr. Pramanik’ a»d Hr. Chaudhury. 

Received sQi^s, j^eology and world bank maps of Ban£:i^.adesh , met 
Hri| h. Vluhivddin , Chief Technical Assistance Prograram(TAP) External 
Resources Division (ERD) Ministry of Planning, 

April 17,. Reading reports on Bangladesh. 

April l3, '.i/rote preliminary report on my first impressions for presentation to 
the Bangladesh Landsah Task Force. Presented report and exchanged 
views with the following members, Hr. Chaudhury, Dr. Chowdhury, 
hr. Pramanik, Mr, Ahmad, Mr, Rashid, Mr. Dakr, Dr. Azim and Mr. Gafoor 
April 19, Flew to Chittagong, drove with Mr. Chaudhury and Mr. Pramanik to 
Lake I'.arnaphuli at Hangamati. Spent night at Chittagong. 

April 20, Flew back to Dacca, Met »vith Mr. Rashid and Hr. Gafoor. look a 

60 rnilo trip north of Dacca through an agricultural area with Dr. Azim. 
April 21, vJroto second preliminary report on impressions from April l3-20. 

het the Surveyor General Mr. M. Hafizuddin and toured the map 
production facility of the ministry v/ith Hr. jihmad. Met with 
Mr, Phillip O'Meara of C.I.D.A. at the Canadian High Commission. 
Presented my second report to Mr. Chaudhury and Mr. Pramanik, 

April 22, Hade return flight reservations. v/rote third reports. Het with 
part of task force on specific questions. 

April 23, Met with Dr, Anwar Hossain on overall proposals of the U.N.D.P. and 
I.D.R.C projects, f;et v/ith Mr. Haroon (Director of Planning Cell of 
the ScieaLce and Technology Division) , Group Captain Jan (Principal 
Staff Officer to Chief Marshall - Administration), Dr, Anwar Hossain, 
Dr, Chowdhury, Mr, Chaudhury and Mr, Pramanik on overall future of 
remote sensing in Bangladesh, their requirements for training and 
experts. 


April 


rtpril 25, 
April 25, 
April 27 » 


May 2-6, 
May 5 , 


Tdok trip wltn urs« .iZlu •’na unoifanury 10 rtrxwna. 

ilcr.tif ication and yield prediction. 

Visited Centre and flev; to London. 

London to Toronto. 

-./rote letters to Dr, Polcyn of K.Ii.I.H. for report on their work in 
Bnncladesh. .irotc letter to Dr. d.A. Hemponius for their report on 
remote sensing and ootellitc surveying for Asia and the Pacific, 
Discussed 3anglr.do:;-. \/icli I'r. K. MacLeod, a. reed to meet in 
Viashington May T?, /roc .• parts of final report, 

Talkod on phone Mitii Prof. I.. I. Chowdhury of Jahangirnagar University 
about his viov/s (he \/as at d.ricl.li.). 


May 15-''7j’''riting .and oditir. . final report. 
May 17 j Visit Dr. HacLood in ‘/asliington. 


3,0 Approach Used 


To fulfill the terns of reference 1 tried 1) to develop an overall 
view of whore Jangladosh is 1; -.aa'.'.ed as a Nation, 2) to evaluate the members of 
the task force as to their interests and commitments to remote sensing, 3) to 
evaluate depth of men power in i'.angladosh to accomplish their objectives on 
the I.D.P..C. contract, to evaluate spirit of co-operation, 5) to evaluate 
their immediate (2 year) needs, G) t; suggest things they should work towards 
for the future, 7) tn meet tae> scientist who will do the work in the next two 
years, 8) tc evaluate the availability of ground truth data. -• 

4,0 State of the Landsat 'Jontor in Bangladesh 


The task force has organized the Center, The U.N.D.P. equipment is 
arriving, Diaso transpcrar.cics v/oro produced during *my- visit. Dr, Hossain is 
strongly committed to the success of the Center. He has directed his men to 
work on roncto sensing. The other ministries have not committed full time 
personnel to rcm.otc sensin,;. '.!.''ius the program has been operated on a part time 
after hour basis, 

i'.ach member of t’lo t '.si: force recognizes that full time researchers 
have ti- be allocated to the’ contor. But t.t this time only a couple of 
researchers have thus been >’e-vi nated. iit'a Dr. M. MacLeod during the next 
two years, I expect the researchers will be identified and allocated. 


fwir?iNAL YKisv JO rwm 


5,0 rhancjes to be made in the I.D.R.f rontrart 

The contrart will have to be approved by the Ministry of Finance as an 
account for ranadian funds will have to set up Mr. M.Muhiuddin will look after 
this. 

1) The ooenintr sentence of the contract should be expanded to read "The 
Ministrv and the rentre are a/jroad that their joint undertakings shall 

I 

include research activities enabling it to rondiict surveys of the; 

1.1 rhitta^'onf Hill Tracts (reservoir and watershed) 

1.5? Districts of Jessore, Khulna, Kushtia, Rajshahi, Pabna, Faridpur, 

Farisal and Patuakhali (dry season water reserves for irrigation and 
Land use). 

1*3 Khulna, Jessoro, Faridpur, Patuakhali and Barisal (Salinity intrusion 
on ecologv). 

2) Section b) ^nfie 2 should read, "to evolve a method of land use management 
that will maintain an ecological balance in each of the tree study areas". 

3) Section c) nage 2 should read "to produce a series of thematic maps at a 
Scale of 1:250,000 dealing with geomorphology, soil, land— use, ajrid surface 
hvdrolocv in each of the three study areas. 

6.0 Evaluation of Potential Success of Projects Proposed 

1) rhittagong Hill tracts (reservoir and watershed) 

Porestal has done a forest invontorv in 1S61. The mans and aerial 

photegranhs are available. Mr. fhaudhury has a good rapport with the 

foresters in this region as he has spent seven years in the rhittagong 

region. Thev have the expertise to successfully complete this project, 

but thev must assign a full time person to start making comparisons. The 

forestr*'- data will hove to be moved from rhittagong to the Tenter. 

1 

2) Districts -f Jessoro, Khulna, Kushtia, Rajshahi, Pabna, Faridpur, Barisal 
and Patuakhali (drv season water reserves for irrigation and land use) 

The'*^ have enough stream flow and sediment load data to get good 
results. The’' will have to have a full time person relating data collected 
in veers -oast to Lnndsat imagerv. A comnutorized donsitv slicor will be 
vorv useful in this work. Howevor, the Bangladesh l’.’ater Development Board 


will have xo release information to the Tenter 


i J wr iiic- 

ORIOINAL PAGE IS POOR 

3) Khulna, Jnsnnre. P«ri<Inur, P,tuakhnli n„,| Bnrisnl (Salinity intrusion on 
Of olofjy) 

Thov ars breiCiin,. no. >*"'1 on this projart as fnr as 1 know, Ths 
l^ntar D-yolonnant -«s hay, salinity 4ata. To bn suronssful th.y will 

hays to ro-onorats ,xtan.iyMy and do sons hasir work on idontifying no, 
criteria on Lanci^ors ♦najf?*. 

7.0 Trainin/: Require)’ Bv Bane|r^esl, 

1) K« disrussed tfnir’ioods f„r training at «roat loncth. W, oxplorod y.rions ■ 

centers whjrh nrovir/e the training, 

2) We apreeH 4hat trainiv<r pfjriods should be co-ordinated with scientific 

meetin/j9 Jn host countrios. 

. 1 ' * 

2)We ncrreedRthat tfaininp courses should be Bangladesh project oriented and" 

1-2 months duration, 

4) Trainin.ip of four snecialists in areas any of agriculture, forestry, 
sedimantolon:^hydrol>pv, water quality, machine Processing of Landsat data 
would he acrentahle. This course could be arranged by the University of 

Guelph. If arr.-m.gements can not be made at the University of Guelph and 

r ,r .R.S. than each of the four coul.l be placed at E.R.O.S., Sioux Falls, 
L.A.R.S., PuT>.’.ue Univ., and E.R.I.il. Ann Arbor for their short courses. 

5) For the fntnre deyelonpent nf remote sonsin.y .0 npreed that it .onld be 
useful If t.n srientist-ndmlnistrntcrr could tour tropical ond other remote 

senslnn esteblishemonts near the end of this contract. 

■ •: ■ r.;— :■ 

% 

8.0 Ex-oerts Required by Banglf^desh 

1) sedimontolokist - sedimentary ceolocist--! suBpest Dr. l.p. Martini from 
hand Hesourre Science, Unirersity of Ouolph, Gueloh, Ontario, they ,UBB..ted ' 
t:.E. Msher, EBOS Proernm, G.S.G.S., 1925 Neirton S,uye 

22090, U.S.A. 

2) Kater quality exoert - 1 ancBest Dr. R. Bnkata, fnnada renter of inland 
Waters, Bi liogton, Ontario. 

B) Forester or Agrirultural specialist for cover identification in fhittagong. 
(Ean^fladesh sup ested Dr. Hoffer of LABS, Purdue University, nost Lafayette, 

Indiana). ' 1 suggested A. Mach, r.f.R.S., Ottawa, Ontario. 


4) Por the 5 salnitv stu<^y thev require a nlant T>hvsiolo,'rist to explain salt 
influence verretation in order to correlate these effects to Londsat 
iraaper''', ’.Ve could not identifv such a person at this tine, 

5) Airhorne rerriote sensing expert to develop their capacity, 1 suggested 
Mr, E, ^^acLa^en of r.r,R,S, Ottawa, Ontario. 

6) A senior ranadian exnert to develop liason between Bangladesh, T.r.R.S., 
r.I.D.A, n.n'^ I.D.R.r. for future research and development. 1 suggested 
Dr. L.V/. Morlev of C ,r .R.S. Ottawa, Ontario. 

7) Technical suT>'>ort to trouble shoot nroblems in equipment and to train 

their technicians on oneration and maintennance . They suggested . Joe 
Morgan from E.R.I.M., i\nn .Arbor, Michigan. 1 have not identified a Tanadi 

8) ronnutor -'recessing exnert. 1 suggested I)r. M. Stronne, r.C.R.S., Ottawa, 
Ontario. The'- suggested Dr. D. Landgrohe of L.A.R.S. at Purdue University, 
YTest Lafavette, Indiana. 

9.0 Equi-'mrnt Required to Tomnliment U.N.D.P. funds 

As the UNDP contract has "urchased a colour additive viewer and 

an enlarger, other equinrent will be purchased for the 818,000.00 The 

cqui'mert is to be decided unon later. This following is a suggested, list; 

1) ropiputor cPnp.citv to the Densitv Slicer provided by U.N.D.P. (ramera 
mount to rRT). 

2) Porestrv REPRODUaBIUTY OF THi . 

ORlGilML PAGE IS POOH 

- Teaching stereo scones 

- Levels 

- Altimeter.s 

- Light tables, large and small 

3) Microfiche reader ^ 

4) ' Man comnarer (Zoom Transf erscope) 

5) Water quaLiirv - h'-drology 

— SalincmeT.er 

— Rotometer 

6) Geclo-ry 

- Tracirrr Table 22” X 24” (K.E. Tatnlogue No. 640981 Hamilton tracing 
table with transformer, Kouffol & Esser To. Hoboken, New Jersey, U.S.A. ) 


- Man Measur® 


(8”) (K.E. Catalogue No, 620300) 
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7) VeteroloTv 

- Raf’ient Enerrv Motor 

- Air trnnerature measuriar; equipment for use in various crons. 

O) T’.ro si'le'’ adhesive ta"»o 

P) More ■>a’^er for Diazo trans^erp.nr ies 
10) Earrum Hobhv Flash Gun (PP-400) with acressories. 

10.0 Doruirentation Required cf All lixnorts 
Before froino to Banflari vsh ( Six conies) . 

1) Name 

2) Name of Pather/hushand 

3) Particulars of his/her ’^as-.nort 

4) Date and nlace of hirth 

5) Nationality 

6) Particulars of assif^nment in Banfjladesh 

7) Orqanization/arrency to be attached to 

8) Name of the Ministrv/De->artment 

9) Pas snort size nhotorranh. 

11.0 Future of Remote Sensinf: in Banqladosh 
Panrladosh at nrosent is not feo-’inj’ her ovm nonulation. The country has 

tho notential of feeding: 75,000,000 neonle. The’'' do not have an accurate cron 
yield inventor’” even after harvest. Vi'hereas what the-''- d.o need is a before 
harvest cron vield nredirtion system. The Larf c Area rrqn Inventory Experiment 
(LATIE) run bv the U.S.A. with co— ooerat” o,i Trori ranada is nroviding the 
nocessar’'’ concents and sainniin.' techniques for a yield nrediction system. 
Banplades^ is quite oarer to d^velon stich a system. I think in Drs. A.M.fhowdhury 
and Dr. Azin they have the nucleus for dovolopinff the system. However, they 
will need near real— time Landsat imarery ( thev now wait 3—4 months for delivery 
from E.R.O.S. at Sioux Palls, S.D.). Receiving stavions are now beinc 
d-'vclonpd with the cana.cit’” to collect Land.sat and weather satellite data. 

I understand ranada (throuch f.I.D.A.) is sunnlyinp 855,000,000.00 annually 
to Fanrladesh, Of this amount 830,000,000.00 is in food aid,. I supr^^st that 
we recommend that a of the r.I,.D.A. contribution be allocated to the 


dovolonnent of a rereivirc station in Fanrladesh. 


View, a„^ ».,. he ., „„,t ineentive t„ their Lendeat Task Porre. Ihie ,o..„. 


like a lo.iiral next steT> after their U.N.D.P*-! n R r • . 

. -^-^.i^^-I.D.Ii.r. Rrojert. However, planning 

must start inm' '’iatolv. 


12.0 Suggestions Marie to the Banglarlesh Task Force 

1) -e Landaat/Paariadesh ere.ert eheeid „.ke sere that earh rhieP ia.esti.ater 

nevolo* a Te?-n Mn +n iri\ ^ . 

) of regional ro-onerators. ^>118 woulH 

nis woulct ensure good 

Pvoer. truth .d tariUtate eateasieu „t remote seusia, terhai,u.s. 

2) Need for ro,t/Beaefit Studies I „eati„„ed to Dr. Ekrar, Hossaia (doiat 

Serretarv of P.B.D., that faaada has he.a ralruiatia« fost/Beaefit ratios 

Of remote sensing nrojocts for several years These a • v. 

s. fnese studies have nroven 

vorv useful to remote sensing. 

3) The studv Of deitair isiaad ..rovth heat ho aoroapXishod h.v o.rofui 

urements on sequential rectified Landsat images. (This maybe a 
’^oss.ihle study for a man during an K.H.O.S. course). 

Ag c Itural Inventorif (Dacca to rhittagong) should be possible by 

se-varating village j. 

iiage itreod), water and rice rrowintp evn, 

r growing areas on imagerv in this 

df«». -o rariohio ti„o of rire riooaiu, .ixi orosoat so„o orohie.s. t 
svsto. Of around truth ohsorvation should ho olanrod for k„„.„ dates of 

shoulrl be taken. 

R) The rhittagoPfT hill tm/.+ c o-. 

tracts are an aiea of a series of alluyial valleys 

between stee-. hills (formed from tilted fin« • . 

rom tilted fine grained sandstone and shale) 


vnx vxFci* "f onnnu nnig newii ■• c«iruia^3TiJ5^ ro3X /Denerix " rftXlOB 


of remote sensin/^ nrojocts for several years. These studies have proven 
very useful to remote sensin/». 

3) The study of deltaic island '-;rowth may best bo accomplished by careful 

measurements on sequential rectified. Landsat imapes. (This maybe a | 

nossible study for a man durin^t an K.U.O.S. course). . i 

4) jln Agricultural Inventorv (Dacca to rhittaponp) should, be possible by ~ 

senaratinn villa/re (trood), water and rice growinft areas on imagery in this j 

area. The variable- time of rice rinenin/; will oresent some 'roblems. A I 

i 

system of qround truth observation should be planned, fo- known dates of 

satellite orbits. Thus if the skv is cloud free then pround truth data 

shoul'^ be taken. j 

5) The rhittapony hill tracts are an area of a series of alluvial valleys |" 

between stee-. hills (formed from tilted fine grained sandstone and shele). 5 

Sbif+ine cultivation has been nracticed ever most areas. Erosior is 

L 

severe, and landslides arc numerous. The’*'- are establishing. Teak .and 
Rubber nlantarions. Veyotahlo and fruit crons are being introduced. It 
should he nossible to use Landsat imagery for broader scale land use 
Ifonitoring. The 1975 aerial nhotogr-anhs should be the base for a land 
use man. 

6) Th(^ area of L-ake Karnanhuli — the water level varies from TO to 109 ft. 


There is a large unvegotated hank all around the lal»e at low water. 
Erosion is severe, if- should be nossible to nap the area of land sus— 



centible to erosion and the rate of sediment accumulation in the Lake. 
However, this sr>ii require som.- rarefxil moasuremont bv sedimentologist 





Tf Bangladesh Water Development Board has the following data at various 

stations; l) rainfall, 2) evaporation, 3) tidal euad non-tidal water levels, 

4) discharge, 5) sediment load and 6) salinity. These measurements were 
made since before Landsat was la\mched. The measurements are recorded by 
'^ay, month and vear. Thus a study relating measurements with data on 
Landsat images of correlative days may prove to be a very useful initial 
an^ronch, 

8) The area north of Dacca choosen for an agricultural crop test site has a 
wide range of crons. The route crosses recent alluvium deposits and the 
older alluvium denosits. There are broad (miles) river olains and narrow 
(lO's of yards) stream valleys with rice, this anpears to be a suitable 
area from which to launch a Landsat crops inventory programme. With 

Dr. A. Azim's knowledge of cron pests and diseases the development of a cron 
identification key an.i a crop diseases key should be possible, 

9) There is a need for working groups. Dr. Anwar Hossain and Mr. M.U. rhaudhury 
(1976) renorted that 800 persons attended the opening sessions of First 
National seminar on Remote sensing at Dacca, Bangladesh in January 1975, 

Thus there should be enough scientists and technologists in the Country to 
set u-> working groups including researchers from all regions on; 

1) Porestrw and ecology, . . . 

2) Meteorology, 

3) Photogrammetry and Man ing . ; 

4) Fisheries and water resources, 

5) Geologv and Soils, .. ; . 

6) Agriculture, 

• t * ' • 

7) Data Processing and instrumentation, etc. . ^ 

I 

10) To facilitate the education of working groun members a'nd future researchers 
the following manual should be nrenaredr 

' ♦ 

Table of Contents 

What is remote sensing? 

What is nhoto - internretation? 

Landsat Scenes of Bangladesh - with interpretations, , 

r*hoto-inter’'retation - key of cron tynes and diseases. 

nhoto-intemretation — key of tree tynos. , , . • 


11) The latest lorirel » soils anfl land use information should he transcribed 
on to se 'ara*e Lan'‘’sF.l mosaics. The obvious tonal discrooancies should be 


ox 'laine'’ . 

The task of certino all information to exactly the same scale cand then to 
correlate the s'^quential data to aT>'>ronriate Landsat ima.'^GS will be a very 
tine ronsuminr task. 

12) VTien the wor) in-? r»rouns are established, Hcpional test sites should he 

established. These sites should cover the ran/?e of agronomic, soils, 

geologic, ecologic' and climatic sub— ty;ies. These sites should then be 

covered by aerial ohotograohy to develon a set of nhotogranhs depicting 

various stages of growth of all crop's. These test sites will become regional 

training sites. Thev would also serve as the sites for testing of horr.ogcneity 
of ground truth observations, 
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